THEORY OF OPTICS
these points intersect, e.g. the ray P^ cuts the ray the point A. Therefore the conjugate rays P\P'a and also intersect in a point, namely in A( the image of A. Hence the four images P^'P^P/ also lie in a plane. In other words, to every point, ray, or plane in the one space there corresponds one, and but one, point, ray, or plane in tte other. Such a relation of two spaces is called in geometfy a collinear relationship.
The analytical expression of the collinear relationship ca$ be easily obtained. Let x, y, z be the coordinates of a poiiJt P of the object space referred to one rectangular system, and; •*"'> X> ^ the coordinates of the point P' referred to another rectangular system chosen for the image space; then to every x, y> z there corresponds one and only one x1 , y, z', and versa. This is only possible if
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in which ^, #, ^, ^ are constants. That is, for any given x!, y, ^, the values of x, y, z may be calculated from tfee three linear equations (i); and inversely, given values o£x9 y, z determine xf, y, zr. If the right-hand side of equations (i) were not the quotient of two linear functions of x, y, z, then for every jrYy, zf, there would be several values of #, y, :z. Furthermore the denominator of this quotient must be one and the same linear function (ax -f- by -\-cz-\- d)9 since otherwise a plane in the image space
would not again correspond to a- plarte former space wi be called the object space; the latter, the image space.    Fro: the definition of an optical image it follows that for every r£ which   passes  through   P there   is  a  conjugate ray passir through P.    Two rays in the object space which intersect P must correspond to two conjugate rays which intersect the image space, the intersection being at the point P' whk
